esp@cenet document view 



1/2 ^— V 



ORGANIC ELECTROLUMINESCENT ELEMENT 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



- european: 
Application number: 

Priority number(s): 



JP1 02701 72 
1998-10-09 

KIDO JUNJI; MIZUKAMI TOKIO 
KIDO JUNJI; AIMESU KK 

C09K11/06; H05B33/22; 
C09K11/06; H05B33/22; (IPC1-7): 
H05B33/22; C09K1 1/06 

JP1 9970075834 19970327 

JP1 9970075834 19970327; 
JP1 997001 281 5 19970127 



Report a data error here 



Abstract of JP1 02701 72 

PROBLEM TO BE SOLVED: To 
provide a low driving voltage and 
highly efficient organic EL 
element at low costs by providing 
a light emission layer made of an 
organic compound between 
opposing positive and negative 
electrodes and an organic 
compound layer doped with 
metal oxide or metallic salt In a 
boundary with the negative 
electrode. SOLUTION: An 
organic EL element is provided 
by sequentially stacking a 
transparent substrate 1 made of 
glass or the like, a positive 
transparent electrode 2, a hole 
transport layer 3, a light emission 
layer 4 made of a organic 
compound, a metal doping layer 
5 and a negative backside 
electrode 6. The metal doping 
layer 5 is obtained by doping an 



$ 

5 



3 

2 





















^mma^ (I TO) 









http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP 1 02701 72&F=8 



2006/05/1 1 



esp@cenet document view 



2/2 ^—z^ 



organic compound with metal 
oxide or metallic salt in a 
boundary with the negative 
electrode 6. For this oxide or salt 
metal, alkaline metal such as LI, 
alkaline earth metal such as Mg 
or transition metal containing 
rare earth metal is preferred. 
Also, for the doping layer 5 
doped with this metal, preferably, 
dopant concentration Is set to 0.1 
to 99 wt.% and a thickness is set 
to 1 0 to 2000 &angst . Thus, the, 
energy barrier of electron 
injection from the negative 
electrode to the organic 
compound layer is reduced and 
thereby a low driving voltage Is 
realized. 
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[f»«3S4] !f:*3Sl~3iOV^-m*>l^lBiJco^^^ 
<0«g3&«. 0.1 ~99aS%T*>S^J:l'i!'ho;P5:^ 
[IS*3S5] »^3li~4cov^-m*^l^!e®tfO^^ 

[00 0 1] 
[0002] 

[fi!*OBt«fcJ:t^-?-£^|jgffi^] 5BtJi*»'««Mk^it^*» 

i:-?-S::i:t:\ lOV mT<OMl«EX'1000cd/in2 iiJ-f-gJ 

tlZ^ajLi^c (Appl. Phys. Lett., 51. 913 (1987). 
) . ^<nfmn^m=F\.Zii\.^X. Tang/?>{4S*Wfc:*eMi 

^t^-^j:-^1x^^m\L-^'.zfiLX . ^WMMt-hm"^ 

^TSEX-thmz^mttch3ii(^)v^-mm.iiSiT^^i> 
imM^<^mm^>.z^L^^<r>x'imm$c^x\ L*-tw 

[0003] £bJK9JBIfl3»:^*t<0^^;l'-r (® 5 lUlfS 



t8S|-=f^^a8a-PB-4. p. 1040) 

Hi-J/JU it-m^^^<ny)V-V (US 4111)42^% 
m?1l^mm29p-ZC-15 . P.1127) 

Ai (T;i'SJi>>A) t-^-ftri.^tciO^c^'fbS-ti-iS 

^.»4^fla<fc^e±iwLi iiimxioknm^myx 

m<mML. ^<D±.i3^^m^mmLrzzMm^i^^ 
Wm&<rmMi.z-miXhh:itt:m^LX\.^h (ieee t 

rans. Electron Devices. . 40, 1342 (1993) ) . 

[0004] Sifit'tiUNIAX ttc^Pei htK 
^'kmzLm^i^-i,zY-\iy-/L. SSte^SriST 
•th^i,Z^^LX\-^h (Science, 269, 1086 (1995) 

) . c:<xt±®E9]iI0lc:J:oT!K'J-7-5Biyi4'fci^- 

^^Ltzuu^m^^^^ ^t^mm'<z^ix^tiL\ 
^ :^ytn-i :^y^'rt^^'^h^t^zx^mMa^mn^ 

yv— JJ^Srin situ TH-tr>:/-rS t^OTftS. C 

-J-^yhX-hhUiZi. '>xm7t^ixtzy=J:/])l'r-:^y 

m&x-^-r^fzib. mm^(><7>^^mMmitii y- 

i:yyL^\>-^i*)mf>Xl&<^& (Science, 269, 
1086 (1995) ) . 

[000 5] §^>lC«ifitC^-3t. -f-XhVi^- 
•y^'tt<^Hung<^{i7-/^tUf-'>A (LiF ) ^m<t-7i^^- 

(MgO ) ^t'(7)i5lttfi|s€rfii*^TS< (5 -IDA) 

wf-^mt^mt-^m tv^t cofsitif A-r -1. ztiz 

leiLTv^^o ^<7)rasi*@5-*-f-sfS^Tii, mm 
mmmt^mt-^mcomz^^-thz t i o , 

it) im^tL. l^*»<5<om^aA*>'^tC=5:-S.i:IBS? 
§ixTV^S (Appl. Phys. Lett.. 70, 152 (1997) ) . 
[0006] Mg-^LiO-^^gtCjSV^-C 

i>mMnmitmzjii>m'f-^^iti}fis^?>±. mmtmt 

iiSI^T'Ji. LiScoJ?;^^*<20AliLh-C'{i^fii®tgL^ 
1^5 ;t (IEEE Trans. Electron Devices., 40, 1342(19 

93)) , miif>xm^noAmi(^u<^Mm±mmmm*^m 
mx'i>om'iHm(^mmmz^tf^$>s>. ttz, Pei ^> 

<r>mM'PI,Z^i:maLX^^lZXmm^ithin situ 
H-h'y^^&T14, mmi-fz-^ :^y(7)WmS:mtX'con 

,^jfhh. Hungtf,<:o-esf^e=iiot"tS3a=5:§5m* 

[0007 ] 
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i:¥mLoi>m^^mm^?>citx't>^. 

[0008] 

mm&iisrF^-^^zti<x'^^;it^M.^^tii 
L^^ti. ^(arrsieiitg«ij:l^m«i<ol9(c. 

[0009] 

[^^ionifioj^® 1 mm, i s^siSE 

^co-mm&m^m-tm^mx'h^. /fy^^( mm 
mm) i±tc<±, miz, mmm^^m^^tmBMmm 

\i-'e:^rm5i5Xx/J^b^j:&'^mmei:mmLX 

(&mmm) 1, sH««ffi2, lEimmms, mftm 

[00 10] ia2{±, ^S«S6i::t«SI%5t®4t£^S 
6 O^ffitcifeJS H - 1: > 5 *^iSft ixr V ^ ^ W 5: ^ 

[00 11] msli, itm<r)t:Mz, Hung<c><7)j||gLf^ 



c^-ri.ii-&T-Sii>*^, z<r>m'f-X'iimm.mzm-rhf^ 
aA$n€.^ff«Mi:-^osiS2!i<ii (lumo) imrL. 

izimtx, $ i^izmmi>p(><7)m^iiXif^m^t^'o , 
[0012] ^m£im^x'\mmt-'^m^izim^x' 

X'hh (Phys. Rev. Lett., 14. 229 (1965)) . Z.tO,t 
-tts:h'h^mC'^<^m:&m^ (LUMO) ^cO^-^iiA 

X'hh> Lfzi3<-^x. immm.(r>iSi\,^WM:^iit'm 

^i^^tlSfli-^OLUMO 2r ffiT $ -tir ^ ?»mcoS> t ±mm^ 

-i^y^r-Th^izX 0 . ISffim®*»^.<0«^aAK:|g-r 

|,x^./Udf.'_|^M$:ffiT§-ti-.5. b ti^X'^ h . ^ K- 

<^.^:l. Kwcv-hiiijes: Y-'^>'^l,tz-Wm.^mX' 

hh. ^mY-\:vy\^tz^mxc^\i.%\,ZT&f<szi.o 
\iz\mmi^im,<t£h(n>x\ mkt^h<^mFF^:i.^-)v 
^-nm.ifi'h^<. m=.(n-^mmi-b^^xmms. 

^tLX\>^^^^^Mcoxotc±m^iimx't ^ . 

[0013] HWN-V hi±:i-^X hb^h^it-^COm. 

{S, LijO, NaaO. KjO , RbjO. CszO. MgO , CaO 
^®Jg<7)J®-^<iLiF , NaF . KF. RbF , CsF , MgFz, Ca 
F2. SrFj. BaFj. LiCU NaCU KCl . RbCU CsCl, MgCl 
J , CaClj , SrClz , BaCl^ ^:i:'Sr»®i{rfflV^«.i fc3&« 

[00 14] ^JIIH-t>^^^5<;DH->'\->'hj8S{i:# 
0. l-9 9mm%X'$>^Zbffiifft 
Lv\ 0. lll4%*)1lT'(i. F-^N'yhiOiiUK^sfit- 
rH-t>-^c05&m35p'/h$ < . 9 9Sa%5:Si.S t , 

A-ii, #ic:RR^$ix^i^*noA— 2000A*«if ^ 10 
K*<^f^>^^{IV^3i.. ^^*iiiA$tl.S^?=LUMDJe{ao 

i:m«r>X'KftL<^\>\ 

[00 15] ±Mi±mY-\fyii^m5(0fmmi. v^*» 
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[0016] wtm. K-tr^^^®t 
u:^. >'^'y7x-^>'^ol;>', 7x-f>'h'ji'*>', 

ymiii.X/^ixt^<r>^W^j:ii^mfh d fc3&«T# -6 . 
I 0 0 1 7 ] ^ ^^^63-295695 -^^^g, ^M¥8- 
22557 -f-dir?6. i^MT8-81472 -f-^fg. !»ra^5-9470^ 

(8-^yuy5h) t'x ['<.>'y (f) - 

8- dr/'jy^b] ffitS, b'X (2-;<^yl-8- ^/Vy 

A. 8-^y'J/7M;f-'>A, hUX (5-i'oo-8- ^ 
yjy^h) ^y'J'^A, b'X (5-^no-8- 

[0018] ?t^^5-202011#ii;^?S, #^^7-179394-^ 
^|g, 1t^7-278124-§-^#g. #m^7-228579^^?g(C 

^jkmzW^^tlX^^hV'JTlyym. #ra^-203963^ 

/uT'j-uy^gi*, ^ga¥6-i3208o^4;^iip?»!»ig¥6- 
88072 ^^^m^zm^-^ttx\^hx^'})um»w. 4*^^ 

6-100857-^^$B^!tf^¥6-207170-§-i^$8(C^$itT 

[ 0 0 1 9 ]? '<.:xv';t=^f-9-V-;i'^, <:^yf- 



ffifflT'^ . ^J;e.{f . !|$SE5^194393 ^^kmzm^^ix 

x\'-^hi><r>tmfhixh. ^oyi^mmtLXii. 2,5-b' 
X (sj-i^'-t- '^>'^;p~2-oy3j-^-9-yi;;p) -1.3. 

4- ^ry— 4,4*- b'X (5.7-t-^>'-f;U-2- 

y:t^-9-yi;/l') X^yl^y. 4,4'- b';?. [5.7->-'- 

{2-^f-;t~2- y^t\^) -2- <vy3r^-9-yy;u] xf- 

2.5-b'>^ (5.7->?-t- ^y^)\^2- '<^yVit^ 
-9-yl';^) 2,5-b'X [5- (a. a- i^'^f- 

tV^yi^jV) -2-^y'/:!f=^VY0fU:i ■f-^7x>'. 2.5 
-b'X [S,?-!^'- (2-;<f-;l'-2- y^/U) -2- 'O^y^j- 
^f-^-yy/P] -3.4- >'yji~)U^:^yxy^ 2,5-\iX 
(5-^^/U-2- ^yVi^^^V^))V) ^jf^xV. 4. 4' 

- b'x (2-'<.>y:t^WJ;i') b'7x-;^. 5-y^;u 

-2- {2- [4- (5-^^/>-2- O-ysJ-df-^-yy/P) 7x 
b'::^;!^} <yy:t^-9-y-;P. 2- [2- (4-:7od 
7xr:/P) b'::i;P] (l,2-d);t4l?-y-;U^i:<0 
'<.i^y?r^-9-y-/l'^. 2.2'-(p-7x-U>'i^*t:r:u 

>')-b-;?.<>'yf-Ty-;u^i:'<7)'<>'yf-ry-;u^fi. 
2- <2- [4- (2-O'y-f S:J^y'J;P) 7x-;U-D b'::^ 
M ^y^r^ sry-;P. 2- [2- ^\-ti)Vif-^~yy 
IV) b'-;p] '<.>'y-^ ^yv—)Vtj:)i<ry<.yV^^^V 

[0020] y/t-'^vHf y^-fb-^i: U-C{i> 0IJ 
i.{f®KHI1*fl=IS0373582 #BHa»{cgBjl6$ix-CV^S t<0 
■km\^^:L)Lif'X'%h, -?-<?)««fi?iJt LTJi, 1,4-b'X 
(2-^^;PX^!;;i') '<^>-fc'>-. 1.4-b'x (3-;<f-;PX 
f-y;w) 'O'Hfv, i,4-b*>^ (k-z-^ivy.^^ytv) ^y 

-fe'y, >''X^U;Ky-fe'>'. 1.4-b'X (Z-J^^f^X^'J 
jU) Ky-i£y^ 1.4-b'^ (3-x-?^;PXf-U;U) O-Hf 
i', 1,4-b'x (2-^^/i';^^'J;P) -2- y<^fW<y-^ 
y. i.4-b'>t (2--Xf-/uxf-!j;P) -2- Ji^ji^y-ify 

[0021] tfz. #MT2-252793-^^#lcra^$ixT 

^Ji:LT(±, 2.5-b'j:^ (4-^ ^/PX^yyl-) b-^i^'>-. 
2.5-b'X (4-x^/UX^'J;U) b^v'V. 2,5-b'X [2- 
(l-:^7f■/^) b'::^/>^] tT^v-'i^. 2.5-b'X (4-^ 
i/Xf-U/l^) b^v'V. 2.5-b';:^. [2- (4-b'7xr::;l-) 
b'::.;!'] t^xV. 2.5-b'X [2- (l-t^l^-^U) b':::. 

[0022] -f-OfliJ, @CW#i*ll388768-f-BJ*ffl»^^ 

¥3-23i970#^#{cras^$ii-cv^s>''yf-'j-f -f ymt 

TfflV^i.::i:t,T•#4. -5-<0ft«CTt LTti, 1.4-7x 
^U'V'i^'y f-'J-r -f 4,4'- yx^uv-v^y^'j-f ■< 
y^ 2,5-^v-l>^>>'*yf-'J-f-<>', 2.6-?-7f-U>i^' 
-Xf-Ur-f 1.4-b'7x::iU>s/yf-'J-f -f 1,4- 
t>-rt'7x^W>'i'^f-Ux^ 9.10- T>'h7-fe>' 
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•y-HUiyjt'i-O'f-ty. 4,4'- (2.2- i^'-t- -f^n^y 3. 

6- 49079 -§-<iifB. ^M¥6-293778-^i^fgtcM^$ilT>r^ 

5 £^5 -^ 5 #18^279322^^^. !SI8¥6- 
279323-§-i2>fBt2ra^ § tlT V ^ l> ^WSIX f - U ;Hb^?& , 
!tt^T6-107648-t^?g^ffl^92947 -^^ar^tcP^S 
^^TV^S3^■=^f-9•i''rV-/^iS«#. #gg^206865#^ 

46•t^$gCIB*$^tTV^2,^=^J^^^-f b^flt, 
4-96990 ^^$8fc:^^$*T.TV^Sxh97x:i;Uy:?i'' 
xy-fb-^. ^^^3-296595-^<&?gtC^*$ixTV>S:& 
fllHtSg-fl:^. ^i^tcfi. #ll¥2-191694-^^fgl;ra 
*§ilTV'>S:7V'jy^*. #ra^2-196885^i^fgl: 
Ba^$ ^IT I l> U >'i^ft:. !^l§T2-255789^t:g3 
5^$^^T^^2.•:^7^^>'^^^*:. #^^2-28%76-f-&lX 
!^ra¥2-88689 -f-i^lStira^^ilT I 7 O'^ U y V 
^#f*, #BHT2-250292§-4>«(Cgg^$iXTV^SX^y 

[0023] iE?LaAe. iE?L^iilJg, sS[MW&.^ 

^tc:|S^{i^V^*V ^^^25659 -^^fg. #B¥6-20 
3963#^$8, !|tl3T6-215874-^i^fg, «IB¥7-145116-f- 
^Ifi, !}tP^7-224012-^^fB. mm^i-vsiATz^^km. 
^^^8-48656 -§-^fg. #11^7-126226-^^^. mWi^ 

7- 188130#^$B. #ra^8-40995 -f-^fg, #^^8-4099 

6 -^ii-$g. #^^8-40997 -f-^?g. #ffl^7-126225-^^ 
$g, ^^¥7-101911#^f8, !|tM¥7-97355 -^i^lglcW 

Jf. N.N,N',N'-xh77x— ;l^.4'-i''r5y7x — 
N,N'- =Jy:L—)V-\i.W—J 0-:<^il-y x.—)i') - 
4.4'-i''rS>'b'7x-yK 2.2-b'X (4->''-p- hU/U 
rSy7i-7L-) rny'?:^, N.N,N',N"-rh7-P- hU 
;l--4,4'-i^'T5y t'^x-zU, h'X (4-i''-p- hU/l^T 
5y7x-/l') 7x::i;P;<:5'y, N.N'- >''7xr./HJ. 
N'-i;' (4-P< h^i^7x— ;P) -4,4'-S/T5y t'7x^ 
N,N.N'.N'-rf77x-/^-4,4'->''r5y>^7i — 
;l^x— r/l-, 4.4'- b'X ( x— ;UT 5 ^ ) 
'J7x— /t^. 4-N,N-i/7x— ;UrSy- (2-i''7x-/I^ 
^y-\£>^ 3-J>< h=3fi^-4'-N.N->'7x-;l'r5 
yxf-^u^v-feV, N-7x^;u;i*;WN'y— i.i-t';:?. 
(4- i^*-p- h'jrsy^x— yU)- •/'^'□'^4r-9->'. 

i,i-b->^ (4->^-P-M;r5y7x-;u) -4- yi^-ii^ 

b'x (4-i^'^^;l'r5 y-2- ^f-;P7 
x-Zl') - 7x^;Uy N,N.N-h U (p-h'JzP) T 
5 4- ( i^'-p- M;;UT5y ) -4'- [4 (i^'-p- h'J 

yUTSy) xf-yyu] n.n.n'.n'-xH^-p 
- hy;^-4.4'->^T5y- h'7x::^/P, N,N.N',N'-xh 



5 7 X x;U-4 , 4 ' - v'r 5 y- b'7 x r:/|xN-7 x =.)V^)V 
/N'V— /I', 4,4'- b'x [N- (l-f-y^jl-) -N- 7x^yU 

- T5y] b'^x^/l', 4,4"-b';j. [N- (l-^7•?-;^) 
-N- 7x-;P- TS.yl p-f—yji-Jl'^ 4,4'- b'>?. 

[N- (2-^7f-y^) -N- 7x— rSy] b'7x^ 
4,4'- b'X [N- (3-r-b-^7-f-;i') -N- y^L—JU 

- TSy] b'7x— zl-. 1.5-b'X [N- (l-:^7^/^) -N 

- 7X-/P- T5/] ■f-7:J'L'>'« 4.4'- b'J^ [N- (9- 
TVM>/l/)-N- 7x— TSy] b'7x->'K 4, 

4"-b'x [N- n-T-yhVJ\^) -N- yx.—JU- T5y] 
P-:J'— 7x::^/K 4,4'- b':^ [N- (2-7x-t->'M;;l') 
-N- 7x^;l- rsy] b'7x-;l^, 4,4'- b'X [N- 
(8-7;P:t5>'T--;U) -N- 7x^;P- TSy] b'7x 
-/l'^ 4,4'-b';?. [N- (2-br^-/l') -N- 7x— r 
5y] b'7x^;K 4.4'- b':^ [N- (2-^Vl'-fU) -N 

- 7x:::^/l'- rSy] b'7x— 4.4'- b';^ [N- (1- 
a\D:^-=Ljl') -N- 7x:i/l/- TSy] b'7x:^;K 2,6- 

b'x (i^'-p- hViuT^y) i-y^i^y. z.e-h'x 

- d-i-yf-ii') T^y:\ -ry^uy, 2.6-t'x Ln- 
(i-i-y "f-ju) -N- (2-^7^/u) Tsy] •^7:J'^- 

4.4"-b';^ [N.N-i? (2-:^7^;^) TSy] ^^-7 
x::i/K 4.4*- b*;^ {N-7x— ;P-N- [4- (1-^-7^ 
JU) 7X-/1'] TSy > b'7x-;K 4,4'- b'X [N-7 
x-;U-N- {2-\^U-/l') - TSy] b'7x:::;K 2,6- 
b*X [N.N-i^ (2-?-7^/l') rSy] 7;U3i-^>'. 4, 
4"- b'x (N.N-i^'-p- h'J/Prsy) 7x-;l^, 
b'A (N-1-^7^;J^) (N-2-^7f-;^) rsy^rifAifc 

[00 24] oEfLaAa, iE?L«5illS, iE?L^ 

WLLtiiiff)^. ^V7—ftLtii>(r)i,imx'^:s>, ^0 

[ 0 0 2 5 ] ITO «fll_hCii^^-r«.iE?LaA«fc LT 

<±. mzwmits:^^*^ . my ^^>-r->^j:i:cr>^my 
^a>'T-ymiiXtf^i!k^y^'o>'T=.ym. a-^ 

XJU^xm^ri^m^-^. '7=JAii'fl^it>^^^^-tX 

[0026] SSvttJT'^^lwfiMT-^ 6 

±Wi,X'htl\mmi*j:^-^ifi. mzWmMtt LX~Wl\.z 

fK<mm^tix^^hT)i'i-^M.Amt lv^. 
[0027] im&mi aTizmmm^mfx:^^mi: 
mm-t?>^K ^^mii:itnzx*)m^$tihh<r>x'ii^ 
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mmizii. ^tkpbx 40-2. sussmas, SjIvoac-tsio 

ITO SrHS, AlSr^t UTilgE^S-O.S V/28.^S) 
SV^(ilV/2^^fiJ^-CX-r yr«t:EPJ0U, flE-h 

■7 V /KiiSia* V-9 XPMA-I0:tr^;e?;uv;l-^-?- >' 

[0 028] USS^l 

;*r5:^««l±lc, ^®®BB«ffi2i:LT, i^- 



[-fki] 




Tamil's. hUX (8- ^Jryyy^h) r;l'5:=.'>-i.ig 

l:^SH-t>'^^«5 4:UT, Alq i:LiF SrLiF 36(*2S 
S%i:^«,J:3tc«-^<7)^«5$SSrCTSLT10O AfiSIS 

S^ffimSe fc LTAl S-ig«iS[)Kl5A/g?-C1000AII« 

l^lgfiiTS>SAi6i:«7)IBH::, USE^Ir^Dt. 

ilAlq4A»/i>cOlite^i03iSjKS:a!lSL7t. ::<?)#^*^^> 
<il5000cd/m2o;e3aS$:13V icJsv^T^U:^:. C:<Oi:# 
<7)m85?5Sti440mA/cin2 X'h':>fz. 
[00 3 0] ik«J0!Il 

S?M0«li:Plt<> ITO ±(C^-rjEfLSSjiyifcLTaNP 



D 5:400 kaM^^z.^WL. ^<r)l.i.z. 5btJifcUTAi 
q Sr 3 i: |5| t^T-eOO AtfOlf $ tlKSM^ LTJ^^ L 
7t. -eUT, Alq C0±*>4>^i: LTAl 5:2000 A^^L 
Jt. J:(^^^T'«15V T«6700cd/m2 (^)3B|S t*^;c. 

Jl 5 *^*^-C'J> I. c: t *fi>3&»S . 
[00 3 1 ] it!!S0y2 

HifeCTl fcH^-C. ITO ±Ci-f]E7l^ei: LTa 

NPD 5:400 AcOJe$(=^L. -?-£7)±C, Alq ^500 A 
mm\^fzm-z. LiF c7);^5:100 AoJ¥$tcXSM«LT 
je«L, '?-<O±*»^.ltfiii:L'rAl5:2000A^«L7t. CI 

LiF mi}^^±^j:imi^mX'$>hrcif>. Ilffi*»4><7)«^^a 
A***Ti?ii=5r*»oyt:i:,Si?iiS. LiF ifilO 

[0032] ieSfe«f!2 

m^lwsin:^A'v7.±.\,z^ Alq fcLiF 5:LiF *^2aa. 
%fc=5rl. J: a tc#^c7)^«5fiK^iiStT1000AB£^L 
3t. Alq (?5;^&||«LT1000A^L;tlSJPJtf^ 

iStfc. Cl*l*><0^«SIJlJRiRX'<:7byUci3V>T. Al 
q «7)^5:lg«L,3tlKT-{i^y 'J J: S©lR*<400niD 
#ifi(cJ.f>tLfc*^. LiF itK-e^i/L^^cAlq K-CJiCl 

^ix(±LiF A^Alq ^i^03fifi^(C^?qtt--g.itTAlq 
[0033] ^<?J3 

ITO ±tc. sEl[Mimm3tLXaW\> ^400 A, 
4tLTAlq 5:600 kM^m^tz^. Alq tmtV^ 
•^M, (LiiO) 5:^]SH-t>'^^J15i:LTLi20aUK*S3 
*i% t ^ 4 J: 3 100 Ac7)/?;^i{cit^« Lfz . -?-co±*> 
f^. f^«ffi6ttT, A1^1000A^«L«i^S:#$i!L 
tz. JlWig^tiEPJpSEl 3V-Cg^«Sl6000cd/aiii: 
^gi[?ejg480mA/ciB2 5:4-;t. UMPJ 1 1 R t < . fSV^ 
Sj«ffT-iS3ISS5--^i.!^c. 
[0034] JttSf0«3 

mm\tn^n-x\ itq ±(c^-riE7L^a^«i: txa 

NPD 5:400 AtfOff^tC^L. -?-SO±t-, Alq 5:600 A 
H^L/i^lC. Li20<^;Si.5-100 Ac7)J|[$t;:S^^rL-C 

mL. ^<r>}j)^hm&tLXk\t:7!mkmmLtz. c: 

^;t. :i1x\ilL\tQ(r>m(^ kmxLfz<7iX'\iUzmt^^ 
±^£tmi/^mx'hhtzify, mktf*e><ni^=f-m?dfi'n*>tt 

^^i)^'^fzt^^t>il^. Lrzi}<-oX. :^®K-e>-^^iitC 

iim.'f-iix<7)fzMz^mt^t(7mmmi!}^'.ii^^x 

X'S>i>Ztt:^LX^^i. 
[0035] Ilifi«^4 

ITO ±iz. jEmmmstvxam 5-400 a, 



Btbl AVAtLAttLt OUKt 
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4tUTAlq &500 A^^^LfeSi. /^'y7x-^y^ 

D ij >- 1 L i 2 0 $• H - 1 y 5 t L T L i 2 0*»' 3 a* 

[00361 

mmm^m^<^im?:-^mizLfz, Ltztf^-^x. 



c^i ] ^^^m^^m^nmmm.mi:m-tw^m 
m2\ ^wmwm-m^i^nt^m^^ni-twmx' 
ms'i ^^^^mm=i-(n^m.^i^w&mx'h 

1 ^^mw. 
2 

4 
6 



[@1] 



[132] 



[@3] 





















©a^^^ (I TO) 











